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Neutron-beam characterization measurements and
neutron detector calibration at FP-05

Many of the neutron scattering experiments require a rather precise knowledge
about the neutron-beam characteristics such as the energy spectrum, neutron intensity,
and pulse shape. Our ability to accurately predict these qualities from arbitrary spallation
Target-Reflector-Moderator-Shield (TMRS) geometry drives the development of new
neutron-scattering instruments and techniques. The neutron-transport codes are essential
in the design and/or upgrades of the future spallation neutron sources used for a wide
variety of experiments. Hence, it is critical to understand the capabilities and
shortcomings of such codes. Further validation of these calculation codes is of utmost
importance as our ability to simulate smaller and smaller details is improving.
Furthermore, during run cycle 2009 we started a program of systematic measurements of
the neutron beam characteristics at selected neutron FPs of the Lujan Center. This year
we continue with a measurement of neutron flux and energy spectra that will be
compared to the previous year’s results. These comparisons will allow us to detect
possible changes (failures) of the TMRS components early on.

Experimental results (neutron flux and energy spectra) obtained at this neutron FP
will provide an important addition to the characterization database of Lujan TMRS Mark-
III. We do not see the need to repeat the measurements of the time emission spectra
(neutron pulses or a measure of resolution) since we expect no changes with respect to
previous year results. Should the experimental data show discrepancies we will follow up
with comprehensive experimental measurements of the neutron time emission spectra.

The proposed experiments will measure the absolute energy spectrum (neutron
flux). The energy spectrum will be measured using a low-efficiency BF3 neutron monitor.
The overall absolute normalization may be ensured using a gold-foil activation
measurement. On top of the regular characterization measurement we will use this FP to
calibrate our BF3 neutron beam monitor detectors using the LANSCE-NS fission
chambers. To accomplish these tasks with acceptable precision and over wide enough
energy range we will need 5 days of beam time.



